that appears, on the surface, to be an interesting application. On closer examination, however, the usefulness of the model is unclear.
Given an issuing policy, say LIFO or FIFO or one more complicated, some random mechanisms of demand and supply, and a complete description of the status of inventory in the system when our pint of blood arrives, we can speak of a stochastic process X, and determine the probability law of the transitions of X,. Perhaps the simplest case is when (a) daily demand is a sequence of independent, identically distributed random variables with dj the probability that demand is j pints, (b) daily supply is likewise a sequence of independent, identically distributed random variables with sj the probability that supply is j pints, and (c) either LIFO or FIFO is employed as the issuing policy. Let Ye be the number of units in inventory younger than our unit and On the number of units in inventory older than our unit. Then, for a FIFO policy, we must have The fact that these probabilities depend on the distribution of the inventory on hand makes my first point: Xn is not a Markov chain. Further, the quantity qt that Pegels and Jelmert call the probability of transfusion is not independent of the inventory, and so it is not too surprising that they speak of trial-and-error calculations for the qt (see page 1097). There may exist proportions qt having the properties the authors postulate, but it is misleading to speak of a Markov chain or of probabilities. However, all is not dark. While Xn is not a Markov chain, there are more complicated Markov chains inbedded in the blood-bank problem, such as the vector process {XOn, X1n, *, X20n4, where Xin is the number of pints of blood of age i days available at the start of day n. This chain is large, but by using a computer it might be possible to calculate expiration probabilities, age at transfusion, etc., either by matrix methods (much as Pegels and Jelmert employ), or by a simple simulation. Clever condensation of the state space is possible, depending on the issuing policy used and the information desired from the analysis. It is even conceivable that one could formulate and solve the problem of determining optimal issuing policies using a Markov optimization model in the style of HOWARD. 13, 5, 6, 7] This brings us to the last point. It is laudable to present mathematically the dichotomy between risk of expiration on the one hand (use FIFO) and age at transfusion on the other (use LIFO). But we must ask if average age at transfusion is the appropriate function. If all blood of age 20 days or less were equally valuable, our only concern would be with minimizing the probability of expiration. Their concern suggests that this is clearly not so, which suggests the existence of a function v (i), the 'value' of transfusing blood of age i. If we could estimate this function, we could consider a more satisfactory problem: maximizing the value transfused with bounds on the probability of expiration. It would be helpful even if we only knew something of the shape of v (i)-whether it is convex or concave, for example. The literature on inventory-depletion management suggests possibilities.1 12,51 It would seem to be not only necessary to keep track of the age distribution of blood in inventory for an adequate formal description of the behavior of the system, but also desirable from a practical point of view, as good issuing policies should depend on this information. This would be\the case even if one were to use average age at transfusion as a criterion.
